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This paper deals with the  observations of Jupi ter ' s  proper 
emission i a t e n s i t y  i n  the frequency of about 700 Mc/s i n  October 1963. 
The modulation radiometer, used t o  t h a t  effect ,  is described. 

The rcsults of these observations corroborate the l a w  of 
Jupi te r ' s  proper emission intensi ty  var ia t ion with wavelength, correspond- 

i n g  t o  measurements by other observere i n  shorteb and l o n e ?  wavelengths. 

* * *  

We conducted i n  October 1963 the  measurement of Jupi ter*s .pro-  
per emission in tens i ty  in the frequency of -700mc/sec., using for 
measurements a modulation radiometer, of which the block-diagraai is 

is presented in Fig, 1. 
The radiometer's antenna eystem consis ts  of two iden t i ca l  anten- 

nas ( Al, A2), oriented in the same direction. Both antenna feeder$ are 
connected by m e a n s  of a double 'E- branch (TB) E l ] ,  whose outputs are 
a l te rna te ly  switched t o  receiver (R) with the help of a transfer switch 
(TS). Follow aC receiver output behind the quadratic detectorpa modula- 
tion frequency amplifier (NFA), a synchronous detector (SI)) with an in- 
tegrat ing c i r cu i t ,  a d . ~ .  amplifier and a reg is te r ing  device (RD). 

A t  double T-branch output, the osc i l l a t ions  of both antennas are 
compounded in phase at  point a, and I n  counterphase a t  point b. 

* R.4DIOMETR DETSDXTROVOGO DIAPJ!!OI?A I IZMER~IYE SOBSTvENmoGo IZLUCHE- 
N I P L  PUPITZRA. 
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The var ia t ion of current a t  radiometer output during paseage 
of a point source with constant velocity tbrough the rad ia t ion  pa t te rn  
in the plane of antennas*A1 and A2 e l e c t r i c a l  axes, repeats  i n  its 
fo ra  the difference between the "overalltt and "differentialt1 rad ia t ion  
pa t te rns  of the antenna system, taken a t  outputs of the double T-branch 
respectively a t  points  - a and - b. 

ww 

Fig .L-  Block-diagram of the radiometer: 
Ax, A2 - antennas ; 
fe r  s w i t c h ; R -  superheterodyne receiver with quadratic detector ;  
MFA- modulction frequency amplifier;  SD - s p c h r .  detector ; 
RD - reg is te r ing  device ; ROG - rectangular o s c i l l a t i o n  generator; 
NG - noise generator ; CA - capacitance attenuator.  

TB- double T-branch; TS - antenna trans- 

A coaxial l i n e  t ransfer  switch w a ~  worked out on parametric 

semiconductor diodes f o r  a l ternate  switcrhing of receiver  t o  points  6 
and - b of the double T- branch 121. 

The incomplete ident i ty  of e l e c t r i c a l  charac te r i s t ics  of the 

double T-branch'schannels may induce a p a r a s i t i c  s igna l  impairing the  
s e n s i t i v i t y  of the radiometer. I n  order t o  eliminate the p a r a s i t i c  
s igna l  on the g r i d  of one of 
a modulated voltage 9 of rectzngular form, fed from the generator 
ROG (Fig. 11, whose polar i ty  e i the r  coincides o r  is opposite t o  9~01- 
t a p ,  a r r ives  t o  t ransfer  switch. Pr ior  t o  measurements, the po la r i ty  
and the amplitude of modulating voltage a re  so chosen, that  the var ia t ion  
of IMFA's m p l i f i c a t i o n  fac tor ,  caused by per iodical  s h i f t  of the opera- 
t i n g  point of tube's character is t ic ,  smooth off  the signal. l eve l  differ- 
ence a t  detector output i n  both posit ions of t he  t ransfer  switch TS. 

amplifier tubes of i n t e r m e d i a t e  frequency, 
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4. 

The modulation frequency is chosen su f f i c i en t ly  high- 525 cps 
BO as t o  exclude the e f f e c t s  of f luctuat ions of receiving c i r c u i t  ampli- 
f icat ion,  and not multiple of 50 cps, 80 a6 t o  r i d  ourselves of in te r -  
ferences from the harmonics of the Zeeding grid. The MFA has a pass-band 
of 10 C p s .  

The synchronous detector (SD) is assembled according t o  a ring 
c i r c u i t  on semiconductor s i l i c a  diodes 
i n t e p a t i n g  BC- f i l t e r  a t  i t s  output w a s  chosen equal t o  1, 2, 5 , l O  or 15 
seconds. 

A l O l A .  The time constant of the 

The rectangular osc i l la t ion  generator (a001 consis ts  of quarts-  
s t ab i l i zed  generator t o  a frequency of 109 cps, from which short m e r ;  
s e t t i n g  on a t r igger  c e l l ,  a r e  formed by means of l imi ta t ion  and differen- 
t i a t ion .  A t  t r i gge r  output there is obtained a rectangular o sc i l l a t ion  
with recurrence frequency F =529 cps. This rectangular o sc i l l a t ion  is 
fed t o  the transfer switch 
frequency amplifier modulation) - % and t o  the  synchronous detector uc. 
The osc i l l a t ion ,  fed t o  the synchronous detector, is preliminarly shifted 

in phase by an aagle CP for t he  compensation of s igna l  lag in the narrow- 
band c i r c u i t  of the MFA. 

un for the IFA modulation (intermediate 

A noise generator (NG) is u t i l i z e d  f o r  the ca l ibra t ion  of the 

radiometer. 
The fluctuation sens i t i v i ty  of the radiometer with a 15 sec time 

constant of the integrat ing c i r c u i t  const i tuted 0.4' K. 
l aen  observing the source8 the radiometer antenna wae se t  with 

a 1 - 20 advance by aeimuth. Tracking w a s  conducted only by the angle 

of the spot, The passage of the d iscre te  source Virgo A (Bl-87) through 
the antenna system's radiat ion pa t te rn  i s  plo t ted  i n  Fig. 2. A standard 
noise signal, seffjmg for the ca l ibra t ion  of the radiometer, is shown on 
reg is t ra t ions .  Eiinute annotations seen on reg is t ra t ions ,  were given for 
tying the time. A typ ica l  curve of single Jup i t e r  passage is plo t ted  in 

Fig, 3. 
The determination of the  i n t ens i ty  of received emission from 

Jupi te r  wa6 conducted by the  standard noise signal, cal ibrated with the 
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a i d  of the source V i r g o  A. The density of t h i s  source*s emission f lux  in 
the frequency of 960 mc/s consti tutes 300 

spec t r a l  index is -0.72 [3J. U s i a g  these data we computed the density 
of t h i s  source's emission f lux  fo r  the frequency, at which measurements 

were conducted. 

wmg2 ope'', while the 

For the computation of the equivalent temperature of Jup i t e r  we 

applied the expression 

where S, 
length Xo; P,,, and P, are respectively the powers of Jupi ter  and 
Virga A enissions in the band A f ,  

P m l P l  is determined f r o m  observations; k is the Boltmnann constant; 
Q,is the s o l i d  angle of the planet. 

is the densi ty  of the radio enission of Virgob in the wave- 

reduced t o  receiver input ; the  ratio 

The expression (1) was obtained with the help of the following 
correlat ions . 

Q* 

Qa 
P, = kT,Af - , 

where Ad is the e f fec t ive  a r e a  of the antenna; bi is  the radiometer 
band t o  the detector;  QaiS the s o l i d  angle of the ray of antenna syetem*s 
radiat ion pattern.  

from a s e r i e s  of observations, const i tuted I2 OOO°K (upon conversion 
t o  v is ib le  dimensions of the planet) with a root-mean-square e r ro r  of 
2OOO0K. 
orientat ion of antenna's polarization e l l i p s e s  and Jupi te r  emission 
an6 the lack of precision i n  the deterninationof V b g o  A flux densi ty  (4%) 
is taken i n t o  account C4J. 

borate the law of Jupiter emission in t ens i ty  var ia t ion with wavelength 
(see Fig. 4, next page) 

The value of the mean Jupi te r ' s  equivalent temperature, obtained 

In t h i s  value of the error the inaccurate knowledge of the 

The r e s u l t s  of observations, expounded in the given paper, corro- 

corresponding t o  measurements by other  observers 
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in shor te r  o r  longer wavelengths, r e f e r t o  [5 - UI. 

h. ' K  
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Fig, 4. - Vzziation of the ne- equivalent temperature 
of Jupi te r  with wavelength according t o  observations by 
various authors, including those of the present paper, 
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